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Abstract 
The climate changes represent one of the major challenges of our century-a complex area in which we must improve our 
knowledge and understanding in order to take immediate and correct action to address efficiently, in terms of costs, the 
challenges of the climate changes. The processes and the natural phenomena, though cyclic are accidental. Even though they 
appear as a necessity in the evolution of the system, they manifest themselves at random, undergoing, from this point of view, the 
hazard, the unpredictible. The agriculture is a major user of the agrometeorological information, their capitalization in connection 
to other types of specialized information (agricultural, technologic, economic. etc.) is achieved in order to prevent and reduce the 
risk generated by meteorological phenomena and to set strategies for sustainable development. 
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1. Introduction 
We acknowledge the abundance of the conceptual research, corroborated with the heterogeneity and the  limited 
usefulness of the methodological approaches of processes and phenomena of hazard and risk caused by climate 
change. 
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Hazard is defined as a threatening event, or the probability of occurrence in a region and in a given period of a 
natural phenomenon with high damage potential for human, society and the environment. Bălteanu,Alexe (2001) 
show that hazards are a natural form of interaction between the human and the environment within which certain 
thresholds of the adaptation are exceeded.  The random risk represents the potentiality (therefore the cause) to 
produce natural disasters (consequences), or in other words, the possible number of human losses, people injured, 
damage on their properties and the switched off economic activities during a reference period and in a given region 
for a particular phenomenon.  
Therefore we can say that the risk is the probability, or the real possibility for the production of an extreme 
natural phenomenon, somehow expected, with serious consequences for which humans are often in a passive 
position and that would not take place if it would not be as fate had decided to start such a move and would not be 
considered risk if it would not be for the humans to endure it (Bogdan, 2003, Bălteanu, Şerban, 2005).  In other 
words, the risk is the potentiality of the hazard to do any damage or the potentiality an extreme natural phenomenon 
(hazard) to produce measurable damage incurred by man, society or environment. The frequency of the extreme 
natural phenomena, generated by the changes in climate, has increased substantially over the past few decades, a 
fact that has put in alert the entired world. As a result, the entire scientific community, supported by a series of 
international organizations as well as some state bodies has proposed the in depth study thereof with a view to 
making decisions to minimise their disastrous effects.  
Of each of the types of risks component of the environment, the risks generated by climate changes are the most 
risks in the environment and from this point of view, the phenomena of dryness and drought, followed by 
desertification are admissible as evidence. Our country has an increasing vulnerability in the intensity and the 
frequency of extreme weather conditions (drought, floods, stifling heat, etc. ), which produce important losses 
especially in agriculture. Thus, it is considered of the approximately 14.7 million hectares of farm land (of which 9.4 
million ha are arable land), the soils affected by the severe drought for long periods and in consecutive years lie 
down on a surface of approximately 7 million ha of agricultural land (48% of the total).  Drought becomes thus a 
limiting factor affecting plant growing on the largest area, the extension and intensity of such risk dermines the 
annual reduction of agricultural production with at least 30-50% (Sandu et al., 2010).   
The territory with an increased risk for the phenomenon of drought, with a trend toward aridization and even 
desertification, contains large areas in southern Oltenia as this region is the most exposed to these phenomena in 
Romania. Between the thermal risks affecting agricultural crops in Oltenia plain, those with severe effects on 
production are the maximum temperatures above the critical threshold 32 °C.  The amount of days of stifling heat, 
on the background of an excessive deficit accentuated by the lack of water in the air and the ground, determines 
large production losses and compromising of the spring crops, which in July and August, when the frequency of 
these phenomena risk is high, are in the critical period of vegetation, in flower. In Oltenia plain, stifling heat has a 
high frequency (over 30% of years), the largest in the whole country, together with Teleorman plain and the Danube 
river up to Giurgiu. To do this reason, the present research take into account the fluctuations of the annual climatic 
factors which determine significant variations for the agricultural crops from one year to another and propose an 
analysis of the impact of the climate variability on agricultural yields.  
In Oltenia region, according to the MNA data , on the period 1961-2000 the amount of stand precipitation during 
the main phases of growth and development of agricultural crops is variable from one year to the next as compared 
with the optimum limits range characteristic to each agricultural season, vegetation, or agricultural year as a whole. 
Figure 1 shows the uneven distribution, fact that determines the continued and even accentuated deficit of water in 
the soil, especially in the maximum of consumption (June to August), the frequency of droughts at soil level 
recording during this period the highest values. It is noted that, both for the  row crops, as well as for the autumn 
bread grains, the months, the most deficient in terms of impairment water in the soil are the summer months, on the 
background of  maximum requirements against water for the plants. We can see that the Bechet microarea presents 
the greatest deficits of the reserve of moisture in the critical period for autumn wheat  and corn. 
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Source: MNA 
 
Fig. 1 The zonality of  moisture reserves in the critical period for autumn wheat and corn - OLTENIA /1971-2000 
 
 
Materials and methods 
The study is based on data from the Bechet weather station, as well as on the basis of specialized measurements, 
phenological,  biometric measurements and production. In order to determine the risk to which the the agricultural 
producers are exposed in the  microregion analyzed, we may use a series of agropedoclimatic indicators. Of these, in 
our research, we will use indices of Seleaninov, the type  of indices that  measure variations in 
phenomena (temperature and precipitation) in important times for autumn wheat and corn: 
 
 
SHR = 6 precipitation /0.1 6temperature 
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SHR1wheat= 6(30 iun -15april) precipitation/0.16(30 august-15-april)temperature 
 
SHR2corn= 6(30 aug -15april) precipitation/0.16(30 august-15-april)temperature 
 
 
We estimated the agroclimatic indices of  Seleaninov type  by regression functions, which describe analytically 
the dependence between a resultativefeature and a factorial feature. Then, we determined the adjustment curve, this 
has been useful, and we had done it , taking into account the nature of the data that had to be adjusted. For this we 
used a continuous function, an adjustment function, with a number of 3 parameters: temperature, precipitation, 
production.  
With respect to the interpretation  of the Seleaninov index, it is  measured by the SHR value of one day, 





where M is average yield, and θ is the analytical adjustment value. 
 
The conditions leading to tobtaining the best crops, are when SHR ϵ (1.0 -1.4).  When it exceeds the value of 1.4, 
the production will decrease due to excessive moisture, and when it drops below 1.0, due to drought. As a general 
rule, izolinear concerned, SHRI equals 0.5 -0.6 coincides with the conditions of semi-arid climate. 
  
Results and discussion 
On the basis of the data available for the station Bechet, we present the following evolution of the Seleaninov 
indices  for  the production of autumn wheat and for corn as well. 
 
 
Source: calculations after NIS and MNA 
Fig. 2 The Seleaninov Index - autumn wheat 
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      Source: calculations after NIS and MNA 
      Fig. 3 The Seleaninov Index - corn   
 
To measure the climate impact on crops, we have applied the index Seleaninov for the crop of autumn wheat and 
corn, taking account the growing season and the vegetation characteristics, the risks for these three crops in the 
different stages ofevolution (for wheat - between April and June, for corn - April to August). Designing a correlation 
of the data relating to the production of wheat and corn, with the Seleaninov index (based on temperature and 
precipitation) we have obtained the regression curves of the type presented in the following table.  
 
Table 1  The list of the the adjustment curves  
 
 
Source: data processed by the authors 
 
Following the evolution of the in Seleaninov indices in the last 10 years  we can see that in 4 years (2006, 2007, 
e st
a tio n











0.01 90 Kg/index point 
Corn 
 
0.01 175 Kg/index point 
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2008 and 2012) the phenomenon of drought has been present, a fact that has led to loss in production at all three 
crops analyzed, only five years (2004, 2005, 2009, 2010 and 2011 and 2013) can be considered normal and 
favorable from the point of view of temperature and precipitations. 
 
Table 2 The Seleaninov index and the deviation - Bechet weather station 
   
 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
Wheat  
The Seleaninov index 1.30 0.97 0.84 0.81 1.10 1.07 1.09 1.08 0.85 1.06 
Seleaninov  index deviation   
(percentage points) 
- 0.03 0.16 0.19 - - - - 0.15 - 
Corn  
The Seleaninov index 1.32 1.14 0.82 0.79 0.84 1.09 1.13 1.08 0.82 1.07 
Seleaninov  index deviation   
(percentage points) 
- - 0.18 0.21 0.16 - - - 0.18 - 
Source: NIS data processed by the authors 
 
In these circumstances the deviations have been more than 10 points for both crops and for all the 
years characterized by the severe drought (less than 2005 for the wheat crop when the deviation was 3 points), the 
most affected being the crop corn. We may conclude that all these variations from one year to another actually 
shows the vulnerability to which the farmers are exposed in the area studied, the climate being the determining 
factor. We are referring to the financial losses which farmers have to bear.  
 
Table 3 The average prices of purchase - Oltenia region, during the period 2004-2012 (Lei/kg) 
 
Product 2004 2005 2006 2007 2008 2009 2010 2011 2012 
Autumn wheat 6.004 0,37 0,31 0,64 0,70 0,49 0,56 0,90 0.87 
Grain corn 5.490 0,31 0,30 0,55 0,72 0,48 0,57 0,79 0.75 
Source: NIS data processed by  the authors 
 
In the following table we present at what level losses for a hectare of crop to the microarea Bechet have been 
recorded, taking into account the losses in production and prices in the years concerned. As seen, in the years in 
which there have been losses in production (2006, 2007, 2008, 2012) we had financial losses as well. 
Thus, for corn, the largest losses have been obtained in 2007 (1.710 RON).  This situation was due to large 
physical losses in that respective (the crop in some areas has been fully compromised).  
 
Table 4  Financial losses at the level of farmers reflected by the evolution of the Seleaninov index as to the normal 
values for the autumn wheat, corn and sunflower (lei/hectare 
 
Years 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
The autumn wheat (kg/ha) - 270 1.440 1.710 - - - - 1.350 - 
The autumn wheat (lei/ha) - 99.9 446.4 1.094,4 - - - - 1.174,5 - 
Corn 
(Kg/ha) 
- - 3.150 3.675 2.800 - - - 3.150 - 
Corn 
(Lei/ha) 
- - 945 2.021 2.016 - - - 2.362,5 - 
Source: NIS data processed by the  authors 
 
For corn, the losses were even greater, reaching for example in the year 2007 to 2,021 RON, 2,016 RON in the 
year  2008 and 2.362,5 RON in 2012 .  
In brief, we can see that for the period under consideration (2000 - 2013), for wheat, a farmer who has nurtured a 
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hectare with wheat, recorded losses which amounted to 2.815,2 RON and for a hectare cultivated with corn,the  
losses amounted to  7.344,5 RON. 
Conlusions 
From the results obtained, we find that in the Bechet microarea the most exposed to crop loss is maize. Wheat is 
relatively better than maize, which is shown by the reduction in the period under consideration of the areas 
cultivated with maize and the slight increase of the areas cultivated with autumn wheat. We may conclude that 
changes in one year of the crop to the other show the risks incurred by farmers in their area studied the climate being 
a determinant factor.  
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